Optimization of recombinant gene expression in Escherichia coli.
The major targets for improvement of recombinant expression efficiency in Escherichia coli are gene dosage, transcription and, to some extent, translation. In order to evaluate the relative importance of these factors, the kinetics of specific mRNA compared to product formation was studied for different widely used expression systems, producing recombinant human superoxide dismutase. For a system employing phage T7 RNA polymerase, where a high level of recombinant protein expression puts a high metabolic burden on the cells, it was shown that transcription is not the limiting factor. To improve the translation rate of a common vector based on the tac promoter, the Shine-Dalgarno (SD) sequence was mutated towards stronger homology to the anti-SD sequence of the E. coli 16S rRNA. A 12.2-fold increase in protein yield was accompanied by a 4.3-fold increase in specific mRNA, indicating that transcription of the recombinant gene is coupled to translation. As this coupling amplifies the detrimental effect of a low-efficiency ribosomal binding site, much attention should be paid to translation initiation when optimizing a recombinant protein production system. Finally, reasons for the high expression level before induction are discussed, and first results towards reducing it are presented.